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stol =29 =(hydroquinone) 2 mLE 7}t & E3e H Na,S0; 2 mlE ¥ SHTE AY F 25 alZ U

& 308 WREA|AA 333 =A (UV-1650PC, Shimadzu Co., Kyoto, Japan)® 650 nmollA =A 3} t}.

(e) &l ofv =2t

HEREe] frE] ofw| At hEES olu| it ApEtA]7](S433, Sykam Co, Germany)E ©]
1 goll 70% o¥tSS 7}sle] mlolazs A gdxe]l X (Mars X, CEM Co., USA)E 801
et F AR A 70% dEHES Thste] $9F 2S 2o R wkE &3
e F5Fet] BS AAG & £ &A dHZEE Thete] AT
Stoll A ebsSste]l &ulE @8] AASIITE. sample dillution buffer(pH 2.2)=%
3 0.2 um syringe membrane filter(ChromTECH, Inc., MN, U.S.A)E o#7}319t}. o)A
system(Sykam S-4300, Germany)S o] &3}e] t}go 7 13 & 7oz BAs9r),

x 1

s AAE o187 MR felohulat HA 27

Items Conditions
Instrument Sykam S433 amino acid analyzer
Cation separation Lithium (4.6x150 mm)
Column ) 5 % :
Cation Lithium filter(4.6x100 mm)
Buffer 0.45 mL/min,
Flow rate

ninhydrin 0.25 mL/min
Column temp 50~80C
Detector UV-Vis(440 nm - 570 nm)
Injection volume 100 ul.

A : Lithium citrate 1.41% + Citric acid 0.7%
+ methanol 5% + HCI (0.9%
B : Lithium citrate 1.41% + Citric acid 0.7% + HCl 0.6%
C ! Lithium citrate 1.88% + Lithium chloride 5.07% + HCl 1%

Mobhile phase

(f) A"t

Alge] Aal FEL AEFAHA Tt FEINGY. &, F4AxE S BHste] dAg=e] dEHZEE
7Fete] &3 F oHslith. Ads mE ghete] B Ao &7 A% FRFE Qo £ F 9
H25S g8t 54 NapSo,o 2 E5AlA AFsgitt. olo] ofFds H13F5FdA] (rotary vacuum
evaporator)@ 40ColA 4 &8t &ul& AAS & &+ AEdS

[e3]
AL,
231171 & 7}A~ g 2ulE 283 (6890N, Agilent technology, USA) = #2181 T).
FZ3 A4 0.2 gol 0.5 N NaOH/methanol 5 mLE ¥l 1083+ 8 AolA 7lFRsAIZ1 & 14% BFs-

methanol 5 mLE 7}sle] 283F 7ldste] WE A 2HZFAZ g n-ditoz F&51] A4

Iy

RS AR
AFE3ATE. olu GCo EAZAL AHL SP-2560(100 m><0.25 mm, film thickness 0.20 pm)S ARE3FS 1L
detector+= FID(flame ionization detector)E ARESIAT. AHL X7|2%+ 140°C°]‘£i_ﬂ SR §A3 v

AC/minZ 240C7HA X2 A5A1A 1987 X890, FU 7] (injector) 9 AZ7](detector)d] €%+ 2
T2 893 Aol 7F(carrier gas)E NoB AFESIQ O™ F45E 0.8 mL/mino)gth. 2 xuake =dx7

A EF=AAE methyl ester mixture(supelco 37 comp FAME Mix 10mg/ml in CH.Cl.) €} retention time2 H] XL

sho] R,
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(g) & 2ol dH

T Aol B4 Astadkd o vAsd FAte] SAW Prosky WH(ACAC H)ol whe} 54 HxdE vHHS

B35t 1 ¢& AHE9) ;%ké}oﬂ 500 mL H]o]A FH3 ZF, 7)o 0.08M Phosphate buffer(pH 6.0) 50 mL=
= =A3le] 4FAdo]d 0.275N NaOH=, <z 0.325M HC1S ]85 pH 6.0+0.27}

HA7rskgivk. o] &oHe] pH
o 7]e] 0.1 mL Termamyl(heat stable a-amylase) solutions 713 t}2, dFujg oY
2 HAZ "ol 95C ¥4 %(shaking water bath)ollA] ¥ AJFATH ALo]A o] M8 3087 g
71 & 0.275N NaOHE 9 10 mL @] pH 7.5+0.12 ZAsta Z2H oA 5 mgd 1 mLe phosphate bufferdl
do] A3 ZZe|olA(protease) €4 0.1 mLE ¥ 3 YA HAES LFvHE TUE il 60C <o
Efoll A 3047 WS AIZATE o] §9o] 0.325M HCI 10 mL-& Yol pll 4.0~4.62% ZAatal o}l A2 IFF A Tho}A
(amyl oglucos1dase) 0.1 mLg B thA] vAE 4FnE 392 Y 60C dFH|olg A 3083k H}%
Ao A By T 95% ol eSS Bl 4u] <l 285 mL Pl § HHAIFACTE. 0.5 go] AEto]E(celite
gl o3 7](glass filter)ol] Hol FHFS 73+ F7|E A @A (filter funnel) Yol FAeta 780 e+ =
Aglo]lE(celite)E AL2A sl o] HEE HAl & "S5 A7 enzyme mixtureE 9 o IAF T}

A,

121
)=

A7t SEEHW 7)o 78% oeh-E 20 mLE 23] AHE F, 95% S 10 nLE 23] MHsta AL A obA
¥ 10 mL2 23] AT, AFH S thg FHHEe] ©@7 =7 E 105C Azx7|A R ﬁif\ 71 & oA 1
oJf oA WWs & FAE FAHUY. T 7H91 Alg T st Kjeldahl o= wh¥lds A&Fsial A §
M 525ColA 5AIZE SSAIA 3E-& =g & TDF 4bE2lol A &ato] T Aol s J%é} FR=

(h) & 9= e

% Z@vlE g9 FolinCiocalteud o2 =AU, A4S 98 Aas 243" vgws FA Zo}
0.5 g& Fate] 70% oeh-&S ol&3ste] FEsI o HF H-39 50 mL2 &3ttt WA v 0
o ekE 15 nLS E38te] 308 B9 253 Xl (sonication)d 3 7,000 gollA 10&7H20T) YAE
Haldar o] 3WEFIY FEIT FH FENL 50 nlE ALt AxREAT. o] FEY
mL, folin-ciocalteu A2k 0.5 mL< %’%}04 5E7ZE Ao A HER 0}0311} H}%
100 ulE H7hske] A2olA 303t :

]
A % 725 nm oA FHEE S35
Al gallic acidE& AM&3le] EAI8HS] A A B AE S A dujE a9l
Hl 2 A3}

r}oi Ay
(e}
;
:‘_1,
of
i
_{
w
©

Xz
olo
_>“,

K

(i) &tsts

s 242 DPPH A% S A% Bol FAsiglom PP A golZ aA%E BAAEY
of ZEsgom A% ¥ 50 L= FEAAT. WA )
].

H
wAl 2ok 0.5 g& Fste] 70% olTES o]&st 1)
0.5 g2 70% °le-2 15 mL& E9ate] 30% &t 253 A2 (sonication)d - 7,000 goll A 1023+ (20C)
AR & oHeglar olE 3wkhdte] FET F FENAS 50 mLE HEeko xﬂzo}oﬂr)r_ = oee
,0

DPPH(1,1-diphenyl-2-picrylhydrazyl)E &3lste] 0.1 mM DPPH &< FH|EQT. AAeE @ AEE 10
ppn® FE=ZA 0.1 mM DPPH &3} Ao] 37TCoA 30% W 3, 517 nm FFA SF =S SAHsL As F
A7} WZ?Q} Hlaslo] ofg] Ao A Fih FoJTs AHESIAT.

gatsls FFZAZA AFE3E ascorbic acidE 4l E HIWEAZ oekZd] o] 10,000 ppmlZE THEO] A
A3t Wyoz AR, AF A HEHAE SA-NA FulFE 2 s Al BYHGEb) S Bl

DPPH free radical scavenging activity (%) = {1-(A-B/C)} < 100

AT AIE FEZOlD DPPHE WSAIT F FHE

o

B HE FEolv dwgz weAl F FRE
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C: ol ek} DPPHE WHEAIZ ¥ FHE

(j) FEd=%

S 98 Alse sAdxE HRINS A Zol 0.5 g& ko] 0% AEEE o] &t FEEen FHF
2E 50 nl® AEsAT. WA M%%05gﬁ-m%ﬂ%%]5mb«%%ﬂﬁ3%%%& Z5 A
(sonication)3F 5 7,000 gollA 10%7H20T) YAEE 3 & ofF}sl ol o] 5 3ukEsle] F&3 57 FEHS 50

mL® Ag3Fe] A ZF3F . 1,000 ppme] HIMR A|E+E 100 plekel] 0.2 U/ml a-SFZA|tholA] @43 100

ml QAE ZE8M(potassium phosphate buffer, pH 7.0) Z8]a 100 mM AAHZF &=L M (potassium
phosphate buffer, pH 7.0)°] =<1 2.5 mM p-NPG(p-nitrophenyl a-glucopyranoside)Z& 7}te] 37ColA 20%

S
2 WSART. 405 melA EYEE SH3I AR PAE OlETe wwste] chlAolA] o-FFaAthelAl o]
= o]

(e}
EA2 A3 acarboser D.Woll =¢] 1 mg/mlZE WHE

%
A B AFIAT. TP ® 4719k BA%
oz Asdn, AF A M AFSARAA uEL g AR DG S MaTR AL§E
.
a-=FFIATlA As) &4 (%) = {1-(A-B/C)} X 100

D AE WS o-2FIA Tl ensyme) & WA F FYE

A
B: AF ulM} a-@RaAthelAl-nH R WA F
C

ol &4 & Angiotensin-converting enzyme(ACE) ¢ #] &l & /‘éé spectrophotometric assay "ol <& =
of ACE A& AT #4E& fa Alse sAdxd vits 4‘71] Zol 0.5 g& F3te] 70% gt
& ol &ste] FE o HF FIE 50 L= FEskqlrt. mﬂ~%§zﬂ g ovEnE Bk 0.5 g8 70% o g
308 B¢ = W%ﬂﬂ@mmﬂmmﬂ 7WMgﬂH1%%Hmc)ﬂ 1228 & of3}s}
FE3 F FEAL 50 nL® el AxsArt. Al 2AS 98] 0.3 M NaClS T

%8N (potassium phosphate buffer, pH 8.3)°] E7] #H F#3: 9 angiotensin converting
enzyme (Sigma, USA)E H7}std 0.25 UN/mle] H%EE &alstgth. HHL(hippuryl-histidyl-leucine)< 0.3M
NaClg 3F&3 0.1M potassium phosphate buffer(pH 8.3)o] £3|A# 2.5 mM HHL 7]2&HE =59 ch.
Positive control®A] captopril(Biochemika, U.S.A.)S AFE3FSIaL, HIWY AR} 53 A Hns}7]
213 1,000 ppme] FEA A8

= FEAEEN 100 ulell 712N hippuryl-histidyl-leucine(HHL) 150 ulL®} 0.25 UN/mL ACE ®&A! 100 ul
= 718k g2 37ColA 3083F ¥HS-AFE. o7 IN HCl 250 ulLg #7Fste] vk AAA|Z ol &l o} A €|

©:

5
T

WHEkaL, o2 AAEE (5,000 x g, 105, 4C)3ke] AE 3 alS AUt A5
2 S

A8l A=A &, AXEE 20l SHFE 7FSFAL 228 ol A 2 =73}
o ACE As&Ade SAHsAY. dx27E FE29 g FE8WE 5F 718 Agsigion, A4 A5 ¢ 7]
A, GANe Hrbskal vkg dell IN HC1S H7bsle] a4avks8 AX| A7) Blankw e S3EE 43 aL, ACE
A Zd-2 e Aol oJste] A=kt
ACE inhibition (%) = (C-S / C-B) x 100
SEAE FYE
C: control absorbance(A|& ™Al 289 100 uLE 7}l whA7) 279 S3%)
B: blank absorbance(&ARWHE Aol 0.IN HCl |8NS H7lsle] G498 AAXAIZ] BlankT+e] &T3%)
(1) F=3A
7154 AAE o] & univt el Va% HAME fgk AAE (AD)AFAZLAAT 2 AFLE dde

_9_
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[0102]

[0103]

[0104]

[0105]

S=50dl 10-1331203

Ca 49.86

P 144.18

714 (mg/100g) Na 533.47
K 839.12

Fe 12.12
Total 1,578.75

=2 = H =

Elgth. 39, giAdez FFEEA(glutamic acid),
acid)o] 8 olm|xAlto g

o] A (lysine), H™WE LI (methionine), 3922} (phenylalanine),

(valine) 52 AWty o=z F3F EIEHO 9T},

oF 200] F9o] frg oluiAto] HEH oW, fElopu| Al S F 2336 mg/gl®E U
o}2~ul=Z EXF(aspartic acid),
vebgon, Ao Badk daolu] kel o] AF A (isoleucine), FAl(leucine),

otzuteh1 4k (aspartic

E#2d(threonine) 283l =¥

¥ 4
wptel fel ofulwat g
e ] el IS5 sl (mg/g)
Taurine 0.013
Aspartic acid 0.156
Threonine 0.062
Serine 0.074
Asparagine 0.594
Glutamic acid 0.504
Glycine 0.054
Alanine 0.198
Valine 0.062
Methionine 0.020
Isoleucine 0.044
Leucine 0.052
Tyrosine 0.039
Phenylalanine 0.067
r-Aminobutyric acid 0.119
Histidine 0.037
Lysine 0.071
Arginine 0.170
Total 2.336
2 o] wlgte] Fo At 2AdulE E4% Axe 1 59 2. T8 AWke gEdlAt(linoleic
acid), €dA(oleic acid), ZHEAH(palnitic acid) o2 vEbE=d, @=# 4 (linoleic acid) o] 714
oo, AFAHt SFE Hwd 235 FaxE AT
Z5
HRIRRe] A AE ZAdH
Fatty Acid Area(%)
Myristic acid (C14:0) 0.22
Palmitic acid (C16:0) 10.82
Palmitoleic acid (C16:1) 0.48
Stearic acid (C18:0) 3.29
Oleic acid (C18:1 n9c) 24.96
Linoleic acid (C18:2 n6c) 52.70
Arachidic acid (C20:0) 0.43
y -Linolenic acid(C18:3 n6) 0.28
cis—11-Eicosenoic acid(C20:1) 0.70
a-Linolenic acid (C18:3 n3) 3.64
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